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ABSTRACT 

Image Denoising is an important pre-processing task 
which is used before further processing of image. The 
purpose of denoising is to remove the noise while 
retaining the edges and other detailed features. This 
noise gets introduced during the process of 
acquisition, transmission & reception and storage & 
retrieval of the data. Due to this there is degradation 
in visual quality of image. Wavelets play a major role 
in image compression and image denoising as they 
support the property of sparsity and multi resolution 
structure. Wavelet Thresholding is important 
technique in wavelet domain filtering. Many image 
filters are found which perform well when the noise 
conditions are low. But as the noise conditions go on 
increasing their performance gets degraded. Thus, it is 
felt that there is sufficient scope to investigate and 
develop quite efficient but simple algorithms to 
suppress moderate and high power noise in images. 
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I. INTRODUCTION 

“Image denoising is a restoration process, where 
attempts are made to recover an image that has been 
degraded by using prior knowledge of the degradation 
process”. 

Image denoising is one of the important and essential 
components of image processing. Many scientific data 
sets picked by the sensors are normally contaminated 
by noise. It is contaminated either due to the data 
acquisition process, or due to naturally occurring 
phenomenon. There are several special cases of 
distortion. One two of the most prevalent cases is due 
to the additive white gaussian noise caused by poor 
image acquisition or by communicating the image 


data through noisy channels. Other categories include 
impulse and speckle noises. The goal of denoising 
algorithm is to remove the unwanted noise while 
preserving the important signal features as much as 
possible. Noise elimination introduces artifacts and 
blur in the images. So image denoising is still a 
challenging task for the investigators. Several 
methods are being developed to perform denoising of 
corrupted images. The two fundamental approaches of 
image denoising are the spatial filtering methods and 
transform domain filtering methods. Spatial filters 
operate a low-pass filtering on a set of pixel data with 
an assumption that the noise reside in the higher 
region of the frequency spectrum. Spatial low-pass 
filters not only provide smoothing but also blur edges 
in signals and images. Whereas high pass filters 
improve the spatial resolution, and can make edges 
sharper, but it will also intensify the noisy 
background. Fourier transform domain filters in signal 
processing involve a trade-off between the signal-to- 
noise ratio (SNR) and the spatial resolution of the 
signal processed. Using Fast Fourier Transform (FFT) 
the denoising method is basically a low pass filtering 
procedure, in which edges of the denoised image are 
not as sharp as it is in the original image. Due to FFT 
basis functions the edge information is extended 
across frequencies, which are not being localized in 
time or space. Hence low pass-filtering results in the 
spreading of the edges. Wavelet theory, due to the 
advantage of localization in time and space, results in 
denoising with edge preservation. The success of 
denoising technique is ensured by the ability of de- 
correlation (separation of noise and useful signal) of 
the different discrete wavelet 3 transform coefficients. 
As the signal is contained in a small number of 
coefficients of such a transform, all other coefficients 
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essentially contain noise. By filtering these 
coefficients, most of the noise is eliminated. Currently 
there is a large proliferation of digital data. 
Multimedia is an evolving method of presenting many 
types of information. Multimedia combines text, 
sound, pictures and animation in a digital format to 
relate an idea. In future multimedia may be readily 
available as newspapers and magazines. The 
multimedia and other types of digital data require 
large memory for storage, high bandwidth for 
transmission and more communication time. The only 
means to get better on these resources is to compress 
the data size, so that it can be transmitted quickly and 
followed by decompression at the receiver. Another 
most significant and booming applications of the 
wavelet transform is image compression. More 
popular and efficient existing wavelet based coding 
standards like JPEG2000 can easily perform better 
than conventional coders like Discrete Cosine 
Transform (DCT) and JPEG. Unlike in DCT based 
image compression, the effectiveness of a wavelet 
based image coder depends on the choice of wavelet 
selection. However, different categories of images 
like medical images, satellite images and scanned 
documents do not have the same statistical properties 
as photographic images. The standard wavelets 
employed in image coders often do not match such 
images, resulting in lower compression and picture 
quality. It is significant to identify a specially adapted 
wavelet for non-photographic images. The goal of 
compression algorithm is to eliminate redundancy in 
the data i.e. the compression algorithms calculates 
which data is to be considered to recreate the original 
image along with the data to be removed. For 
example, many dots can be spotted in a photograph 
taken with a digital camera under low lighting 
conditions as shown in following figure. 



Clean Barbara Image 



Noisy Barbara Image 


II. Problem Definition 

We need to suppress the noise in an image. Denoising 
has many application in the field of image processing 
.before the image is subjected to any other processing 
task it should first undergo the process of Denoising. 
The purpose of Denoising is to remove the noise 
while retaining the edges and other detailed features 
as much as possible. In order to increase the 
performance of many algorithms related to denoising 
a high quality image is taken and some known noise is 
added to it. This noise will act as an input to the 
denoising algorithm which then produces an image 
close to the original HD image 

III. Objectives 

> The primary objective is to develop an efficient 
filtering and thresholding algorithm. 

> The MATLAB based implementation of image 
denoising. 

> To develop filtering and thresholding algorithm 
which gives better performance in both moderate 
and high noise level. 

> Calculating and applying thresholds either 
globally in a level dependent manner or in a sub¬ 
band dependent manner may lead to quality image 
with less blurring and preserving more detailed 
information. 

IV. Methodology 

Image denoising is a common procedure in digital 
image processing aiming at the suppression of 
additive white Gaussian noise (AWGN) that might 
have corrupted an image during its acquisition or 
transmission. This procedure is traditionally 
performed in the spatial-domain or transform-domain 
by filtering. In spatial-domain filtering, the filtering 
operation is performed on image pixels directly. The 
main idea behind the spatial-domain filtering is to 
convolve a mask with the whole image. The mask is a 
small sub-image of any arbitrary size (e.g., 3x3, 5x5, 
7x7, etc.). Other common names for mask are: 
window, template and kernel. An alternative way to 
suppress additive noise is to perform filtering process 
in the transform-domain. In order to do this, the image 
must be transformed into the frequency domains using 
a 2-D image transform. One approach that has 
received considerable attention in recent years is 
wavelet thresholding or shrinkage means an idea of 
killing coefficients of low magnitude relative to some 
threshold. 
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In this work an Adaptive Sub band Thresholding 
(AST) technique is developed based on wavelet 
coefficients in order to overcome the spatial 
adaptivity which is not well suited near object edges, 
where the variance field is not smoothly varied by 
producing effective results. This method describes a 


new way for suppression of Gaussian noise in image 
by fusing the wavelet denoising technique with 
optimized thresholding function to which a 
multiplying factor is included to make the threshold 
value dependent on decomposition level. 
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VI. Conclusion 

The image processing is a very hot research area in 
the present world of computing. The paper describes 
the image denoised concept and the practical 
implementation of image denoising using the popular 
MATLAB tool. 

REFERENCES 

1. Achim A. and Kuruoglu E. E. (2005), “Image 
Denoising using Bivariate alpha-Stable 
Distributions in the Complex Wavelet Domain”, IEEE 
Signal Processing Letters, 12, pp. 17-20. 

2. Ahmed N., Natarajan T. and Rao K.R. (1974), 
“Discrete Cosine Transform” IEEE Transactions 
on Computers, Vol. C-23, No. 1, pp. 90-93. 

3. Alajlan N., Kamel M. and Jernigan M. E. (2004), 
“Detail preserving impulsive noise removal, 
Signal Processing”, Image Communication, 
19(10), 993-1003. 

4. Andrew Bruce, David Donoho and Hung-YeGao 
(1996), “Wavelet Analysis”, IEEE Spectrum, 
pp.27-35. 

5. Arce G. and Paredes J. (2000), “Recursive 
Weighted Median Filters Admitting Negative 
Weights and their Optimization”, IEEE Tr. on 
Signal Proc., Vol.48, No. 3. 


6. Archibald R. and Gelb A. (2002), “Reducing the 
effects of noise in MRI reconstruction”, pp. 497- 
500. 

7. Arivazhagan. S., Deivalakshmi S. and Kannan. K. 
(2006), “Technical Report on Multi-resolution 
Algorithms for Image Denoising and Edge 
Enhancement for CT images using Discrete 
Wavelet Transform”. 

8. Arivazhagan S., Deivalakshmi S., Kannan K., 
Gajbhiye B.N., Muralidhar C., SijoN Lukose and 
Subramanian M.P. (2007), “Performance Analysis 
of Wavelet Filters for Image Denoising”, 
Advances in Computational Sciences and 
Technology, Vol.l No. 1, pp. 1-10. 

9. Barten P. G. J. (1999), “Contrast sensitivity of the 
human eye and its effects on image quality”, SPIE 
Optical Engineering Press, Bellingham, WA. 

10. Black M., Sapiro G., Marimont D. and Heeger D. 
(1998), “Robust Anisotropic Diffusion”, IEEE 
Trans. Image Processing, 7, pp.421-432. 

11. Blum R.S. and Liu Z. (2006), “Multi-Sensor 
Image Fusion and Its Applications”, Boca Raton: 
Taylor & Francis. 

12. Brownrigg D. R. K. (1984), “The weighted 
median filter,” Commun. ACM , Vol. 27, No. 8, 
pp. 807-818. 


@ IJTSRD I AvailableOnline@www.ijtsrd.coml Volume-2 I Issue-6 ISep-Oct2018 


Page: 980 
























International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


13. Cai T. T. and Silverman B. W.(2001), 
“Incorporating information on neighbouring 
coefficients into wavelet estimation”, Sankhya: 
The Indian Journal of Statistics, Vol. 63, Series B, 
Pt. 2, pp. 127-148. 

14. Carl Taswell (2000), “The what, how and why of 
wavelet shrinkage denoising”, Computing in 
Science and Engineering, pp.12-19. 

15. Bui T. D. And Chen G. Y. (1998), “Translation 
invariant denoising using Multiwavelets”, IEEE 
Transactions on Signal Processing, Vol.46, No. 12, 
pp.3414-3420. 

16. Chambolle A., DeVore R. A., Lee N. and Lucier 
B.J.(1998), “Nonlinear wavelet image processing: 
variational problems, compression, and noise 
removal through wavelets “, IEEE Trans. Image 
Processing, 7, pp.319-335. 

17. Chan T. and Zhou H. (1999), “Adaptive ENO- 
wavelet transforms for discontinuous functions”, 
Computational and Applied Mathematics 
Technical Report 99-21, UCLA. 

18. Chan T. and Zhou H. (2000), “Optimal 
construction of wavelet coefficients using total 
variation regularization in image compression”. 
Computational and Applied Mathematics 
Technical Report 00-27, UCLA. 

19. Chang S.G., Yu B. and Martin Yetterli (1997), 
“Bridging compression to wavelet thresholding as 
a denoising method,” Proc. Conf. Information 
Sciences Systems, Baltimore, MD, pp.568-573. 

20. Chang S.G., Yu B. and Martin Yetterli (2000), 
“Spatially adaptive wavelet thresholding with 
context modeling for image denoising”, IEEE. 
Trans, on image proc., Vol.9, No.9, pp.1522-1531. 

21. Chang S. G„ Yu B. and Vetterli M.(2000), “ 
Adaptive wavelet thresholding for image 


denoising and compression”, IEEE Trans, on 
Image Proc., Vol. 9, No. 9, pp. 1532-1546. 

22. Chen G. Y., Bui T. D. and Krzyzak A. (2004), 
“Image Denoising Using Neighbouring wavelet 
Coefficients” ICASSP Vol. 9, pp 917-920. 

23. Chen T„ Ma K.K. and Chen L.H.(1999), “Tri¬ 
state median filter for image Denoising”, IEEE 
Trans. Image Process., Vol. 8, No. 12, pp. 1834- 
1838. 

24. Coifman R. R. and Donoho D. L. , “Translation 
Invariant Denoising,” In Wavelets and Statistics, 
Springer-Verlag, Lecture Notes in Statistics 103, 
pp. 125-150. 

25. Cooklev T. and Nishihara A. (1999), 
“Biorthogonal coif lets”, IEEE Transactions on 
Signal Processing, Vol. 47, No. 9, pp. 2582-2588. 

26. Crouse M. S., Nowak R. D. and Baraniuk R. G. 
(1998), “Wavelet-based signal processing using 
hidden Markov models,” IEEE Trans. Signal 
Processing, vol. 46, pp. 886-902, Apr. 1998. 

27. Daubechies I. (1992), “Ten Lectures on 
Wavelets”, Philadelphia, PA: SIAM. 

28. Donoho D.L. (1993), “Denoising by soft 
thresholding”, IEEE Trans, on Info. Theory, pp. 
933-936. 

29. Donoho D.L. (1993), “Nonlinear Wavelet 
Methods for Recovery of Signals, Densities and 
Spectra from Indirect and Noisy Data,” in Proc. of 
Symposia in Applied Mathematics, Vol. 00, 
pp. 173-205. 

30. Donoho D.L. and Johnstone I.M. (1994), “Ideal 
Spatial Adaptation via Wavelet Shrinkage, 
Biometrica, Vol. 81, pp. 425-455. 


@ IJTSRD I AvailableOnline@www.ijtsrd.coml Volume-2 I Issue-6 ISep-Oct2018 


Page: 981 



